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Abstract 
Some neurological injury affect on sustaining attention. Attention is the most sensitive component of cognitive processes in front 
of traumas. The aim of this study was to predispose using PVSAT (paced visual serial addition task) in Iran by designing the test 
and perform a pilot study on Iranians, while its reliability and validity were assessed. In Paced Visual Serial Addition Test, 
participant has to add the last digit presented to the preceding digit which presented on the screen of the computer then verbalizes 
the  answer.  The  test  has  two  trials,  in  trial  1  the  digits  are  presented  at  the  rate  of  3  seconds,  and  in  trial2  at  2second.  Its  
traditional total correct score seemingly reflects multiple cognitive abilities, including attention, concentration, working memory, 
and processing speed. This test was performed on 80 normal Iranian participants(45 females and 35 males) who ranged in age 
from15 to 55 years old with a mean of 27 years old, and in three educated groups (less than 12 years education, between 12-16 
years of education, and more than 16 years of education) with a mean of 14 years of education . People with serious neurological 
disease or mental disorder, with history of head trauma, with visual or auditoria problem didn't enter to test. To determine the 
validity of the test, after one month 35 participants (20 female and 15 male) were assessed again. Results with the demographic 
factors like age (M = 27,SD: 7.7),  and education (M = 14,  SD= 3) showed :  true answers in trial  1was (M= 53,SD= 6.5),true 
answers in trial  2 was (M = 49,  SD = 9).   The validity of this  test  in Iran was0.  91.  This result  was completely similar  to last  
studies. This test can be used, both in clinical psychology and studies that are related to mild brain disorder, MS, ADHD and 
many other problems correlated with memory, attention and concentration.   
Key words: PVSAT, Information technology, education, global village, hardware resources, information society 
1. Introduction 
The Paced Serial Addition Test (PSAT) was originally developed by Sampson (1956) to examine temporal 
integration [1].The first clinical application of the PASAT occurred in 1974 when Gronwall and Sampson published 
their seminal research using the PASAT to examine the effects of traumatic brain injury (TBI) on speed of 
information processing [2].After that  it developed by Gronwall in 1977 to monitor the recovery of patients who had 
sustained mild head injuries. PVSAT is a measure of cognitive function that specifically assesses auditory 
information processing speed and flexibility, as well as calculation ability. This test proves a demanding test, which 
 Corresponding author. Tel & fax.: +98-22970035. 
E-mail address: fhamidi@srttu.edu. 
Procedia Computer Science 3 (2011) 138–143
www.elsevier.com/locate/procedia
1877-0509 c⃝ 2010 Published by Elsevier Ltd.
doi:10.1016/j.procs.2010.12.024
c⃝ 2010 Published by Elsevier Ltd.
Selection and/or peer-review under responsibility of the Guest Editor.
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
Author name / Procedia – Social and Behavioral Sciences 00 (2010) 000–000 
might cause patient dropout in clinical studies. PVSAT  is one of the tests most frequently used by 
neuropsychologists to assess attentional processing [3]. This popular serial addition task was developed as an 
experimental tool to examine the role of immediate memory and attention where the stimuli were presented visually 
rather than aurally [4] , [5] . In recent years, technology has allowed new versions of the visual variant of the test, 
the paced visual serial addition test (PVSAT) to be developed, using personal computers instead of the tachistoscope 
used in the past[6].Diamond, DeLuca, Kim, and Kelly (1997) compared performance on the PASAT to performance 
on a visual analogue of the PVSAT (Paced Visual Serial Learning Test; PVSAT) [7].  
Both visual and auditory versions were used in Sampson’s early experimental research with the PASAT. However, 
beginning with Gronwall and Sampson (1974), the auditory version has been used for most clinical research. 
According to Gronwall (1998) , the selection of the auditory mode was based primarily on convenience and 
practicality—it was easier to calibrate an audiotape and transport a tape recorder than it was to program and carry a 
slide projector [8]. More recently, however, the PASAT has been re-adapted so digits can be presented visually on a 
computer screen [9], [10],[11]. Studies using a variety of participants (cognitively intact, TBI, and MS), different 
number lists, and various dependent variables (number of correct responses, dyads, response latency scores, and 
thresholds) consistently have shown that performance on the PVSAT is superior to that on the PASAT. 
However, when the mode of presentation is changed from auditory to visual, the input–output competition is 
reduced or eliminated. There is less interference between the articulated response and incoming visual stimuli on the 
PVSAT than on the PASAT because each is processed along a separate pathway. This conceptual analysis suggests 
that the visual version may, in fact, provide a “purer” measure of speed of information processing than the auditory 
version. 
The differences between the PVSAT and PASAT suggest that the decline in performance on the PASAT probably 
reflects the combined effects that TBI has on decreasing speed of information processing and the increasing 
susceptibility that TBI patients have to interference effects. In contrast, the PVSAT may actually provide the pure 
measure of information processing speed that previously had been attributed to the PASAT [8]. 
 The vast majority of applications have presented the digits aurally rather than visually. Comparison of the PASAT 
and PVSAT revealed that these two versions may be tapping into different cognitive processes, and provide 
evidence that interference effects associated with the verbal response masking the aural presentation may be 
contributing to the PASAT’s sensitivity to neurological impairments[8]. 
1.1.Demographic variables 
The PASAT is negatively affected by increasing age, decreasing IQ (and probably education), and math ability. 
Administration of the PASAT creates an undue amount of anxiety and frustration in participants which affects their 
performance on the PASAT, as well as on other neuropsychological tests, and may increase their reluctance to 
return for follow up testing. Because of this, many neuropsychologists, including Gronwall (1998), judiciously 
select the type of patient for whom the PASAT is appropriate. Some contra indicators are high anxiety levels, 
moderate to high levels of impairment, inadequate rapport with the examiner, increasing age, decreasing IQ, 
depression, and pain. The demand for rapid responding on the PASAT places individuals with speech or language 
impairment at a distinct disadvantage, as it does for those who naturally speak slowly for cultural or geographic 
reasons [12], [13]. Finally, particular care should be used to exclude all individuals suspected of having lowered 
motivation to  perform since the PASAT is not particularly sensitive to detecting malingering relative to other tests 
[14], [15].  
Most of the evidence to support the relationship between PASAT performance and math ability has been derived 
from experiments that have correlated different measures of mathematical ability with PASAT performance[8].  
1.2.Age 
In Gronwall and Sampson’s (1974) original clinical study, age was not an important factor as all participants were 
between the ages of 17 and 25 [2]. Gronwall (1977) subsequently published a single set of norms for each ISI to be 
used for individuals aged 14–40 years. However, she reported that the standard deviation for individuals aged 41–55 
years was greater than for the younger participants [16]. 
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1.3. Sex 
Most studies, using an adequate sample size, have reported that performance on the PASAT is not affected by 
gender [17], [18]. [19], [20], [21], [22] . Researchers who found a significant sex effect concluded that the effect 
was very small and not clinically meaningful [23], [24] .
Early research by Gronwall indicated that scores on the PASAT were not correlated with IQ. Gronwall and Sampson 
(1974) cited unpublished research by Sampson (1954) that IQ was only minimally correlated (.28) with performance 
when military personnel were used [2] .It was not clear whether the auditory or visual version was used, but judging 
from other research by Sampson, it is likely that the visual version was used. Gronwall and Wrightson (1981) 
reported that scores for TBI patients on the PASAT and on a screening measure of verbal IQ (Quick Test: Ammons 
& Ammons, 1962) only correlated [25], [26].More recent research, using a variety of methods to estimate IQ and 
employing a wide range of ages with an adequate gender sample, has shown that intelligence is a critical factor in 
interpreting scores on the PASAT. Egan(1988) was one of the first researchers to report that PASAT performance 
was related to general intelligence[27]. 
The PASAT has been employed in at least three distinct, but related, ways. First, it has been used to gather basic 
data on the degree to which neurological pathology affects cognition and to examine the course of recovery. Second, 
a related series of studies selectively tested patients who reported subjective complaints to determine the degree to 
which these symptoms were reflected in PASAT scores. Finally, rehabilitation centers have used the PASAT to 
assist in making decisions about return to work or to evaluate the effects of different types of interventions. These 
three applications most frequently occur traumatic brain injury (TBI) on cognitive functioning [8]. 
Accordingly, and as the material that was seems to be associated with attention processes, and especially the ability 
to maintain attention, executive functions and role in normal functioning organism are responsible. Review of 
research literature related to the subject of this study indicate the importance and necessity of paying attention to the 
maintenance factor in the clinical study . Also since that review research and clinical evaluation in our country, 
especially the ability to maintain attention and attention is a necessity to test t; Therefore, the main purpose of 
present study is designing, constructing and implementing of a pilot study version  of a test level meeting held in 
regard to a population of Iran. 
2. Method 
2.1. Participants 
Participants of this study were 80 normal Iranians (35 males and 45 females) who ranged in age from 17 to 53 
(mean=27). They had three educational backgrounds: those holding high-school diplomas and below this level; AD 
(Associate degree) holders and BA holders; and MA and PhD holders. Demographic information of the sample was 
gathered in a personal information form. People with serious neurological disease or mental disorder, with history of 
head trauma, and visual or auditoria problem did not participate in the study. To estimate the validity of the test, 35 
participants (20 females and 15 males) were reassessed after one month.   
2.2. Instrument 
The instrument was Paced Visual Serial Addition Test (PVSAT) which is performed in 2-second and 3-second 
tries. In this test, 61 constant numbers from 1 to nine are displayed on the monitor. The interval between stimuli in 
the  first  try  is  3  seconds  and in  the  second try  is  2  seconds.  The  examinees  should  add up each number  with  the  
preceding number and vocalize the result. Then they have to add up the last number displayed on the screen with the 
coming number and then announce the result. The test goes on like this. The maximum number of correct and 
incorrect answers is 60. This procedure can be performed in both 2-second and 3-second tries.   
The reliability of this test has been reported to be 0.90 (Egan, 1998) using the internal consistency and test-retest 
techniques [28].In this study, the reliability PVSAT was estimated through test-retest on 35 examinees and found to 
be 0.91.  
O’Donnell et al. (1994) have reported satisfactory validity for PVSAT and showed a strong correlation between 
PVSAT and other tests such as audio search test, attention test (r=0.55), and TMT (r=0.58)[29]. Furthermore, there 
has been found a satisfactory high correlation between PVSAT and other concentration, information processing, and 
memory function tests [30], [31]. Some researchers have mentioned that PVSAT correlates not only with attention 
tests but also with other tests that assess individuals’ math and overall mental ability [32].   
2. 3. Procedure 
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For each examinee there is an answer sheet with 60 small cells. The displayed number on the computer screen is 
on the top left side of each cell, and the correct answer is on the bottom left side of each cell. When the examinee’s 
answer is correct, the check mark (9) appears in the cell of that number. If the answer is wrong, it is written in that 
cell. If no answer is provided, the cell is going to remain blank. Following that, the number of correct, incorrect, and 
blank cells is going to be calculated for each examinee in each try. The number of three correct answers is 
calculated, too. Finally, the number of the longest sequential correct answers is revealed. The demographic 
information is also recorded in the answer sheet. The data were gathered through this procedure in databases and 
then analyzed by SPSS 17.   
3. Results 
Results with the demographic factors like age (M = 27,SD: 7.7), and education (M = 14, SD= 3) showed that in 
2-second try the mean of correct answers was 49 (SD=9), incorrect answers was 3 (SD=3.1), and not answered was 
8 (SD=8). In 3-second try, the mean of correct answers was 52 (SD=6.5), incorrect answers was 3 (SD=3), and not 
answered was 4 (SD=5).  
The result is summarized by age and education in tables 1 and 2.    
Table 1. Result by age 
15-30 years old 
(N=58, m=23, 
SD=3) 
30-50 years old 
(N=37, m=37, 
SD=6.9) 
Characteristics  
Mean  SD Mean SD
Education  23 14 14 4
Correct answers, 3-
second try 
53 8.7 51 8.4
Correct answers, 2-
second try  
49 6.7 47 12.8
Table 1. Result by education 
Diploma and under it AD and BA MA and PhD Characteristics  
Mean  SD Mean SD Mean SD
Age 26 9.9 27 3.4 29 7
Correct answers, 3-
second try 
51 6.3 55 6.1 54 7.4
Correct answers, 2-
second try  
47 9.4 51 7 50 8.5
4. Discussion 
The result of this study with regard to information processing speed, short term memory, working memory, and 
concentration is consistent with the findings of other studies.  One of these studies is what has been done by Edvin et 
al. (2005). The sample in their study were women with age mean of 26.6 (SD=3), and education mean of 15 years 
(SD=3.6). The mean of correct answers was reported to be 47.8 (SD=12), incorrect answers was 2.2 (SD=3), and 
unanswered questions was 8.8. (SD=11.5). 
Another study has been done by Rosti et al. (2006). Their findings that the mean of correct answers was 47.9 
(SD=10.2), incorrect answers was 4.0 (SD=3.1), and unanswered questions was 8.1 (SD=8.6).  
Similar results are reported by Solari et al. (2007). Their sample included 33 women and 12 men with the age 
mean of 42.7 and range of 22-56 (SD=8.3), with education mean of 13.1 and range of 8-25 (SD=3.5). The mean of 
correct answers in the 3-second try was found to be 43.4 (SD=13.2) and mean of correct answers 2-second try was 
33.4 (SD=11.3).  
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